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The argument in the preceding paragraphs depends upon the assumption that a steady state exists, which would not be disturbed by a suspension, or relaxation, of the bombardment. Now this is a point which demands closer examination; because it is conceivable that there may be a steady state, permanent so long as the bombardment itself is steady, but liable to alteration when the rate of bombardment is increased or diminished. And in this case we could not argue, as before, that the distribution must be uniform with respect to 6.
If x denote the displacement of a vibrator at time t,
x = n~l r sin (n t — 0),       dxfdt = r cos (nt — 6). When t = 0,
x = — n-1 r sin 9,        dccjdt = u=-r cos 6 ;
and we may regard the amplitude and phase of the vibrator as determined by u, 77 where
u = r cos 0,    <r) = r sin 9.
Any distribution  of   amplitudes  and  phases   may  thus be  expressed by
If we consider the effect of the collisions which may occur at 2 = 0, we see that u is altered according to the laws already laid down, while 77 remains unchanged. The condition that the distribution remains undisturbed by the collisions is, as before, that, for every constant 77, f(u, 77) should be of the form e~hu*, or, as we may write it;
But this condition is not sufficient to secure a stationary state, because, even in the absence of collisions, a variation would occur, unless f(u, 77) were a function of r, independent of 6. Both conditions are satisfied, if ^ (77)= A e~h^, where A is a constant ; so that
f(u, 77) du dr) = A e~h <W2+"2) dudrj = 2vr A e~^r dr.
Under this law of distribution there is no change either from the progress of the vibrations themselves, or as the result of collisions.
The principle that the distribution of velocities in the stationary state is the same as if the masses were free is of great importance, and leads to results that may at first appear strange. Thus the mean kinetic energies of the masses is the same in the two cases, although in the one case there is an accompaniment of potential energy, while in the other there is none. But it is to be observed that nothing is here said as to the rate of progress towards the stationary condition when, for instance, the masses start from rest ; and the fact that the ultimate distribution of velocities should be independent of the potential energy is perhaps no more difficult to admit than its independence of the number of projectiles which strike in a given time. Oneals.il sis llii- firnS iruttaticu that l>, in finit*-, Wt« Ituvrine the current through the bridge of a Wheat-stone combination. But it will be more instructive to put the argument in
